Decreases in portal flow trigger a hepatorenal reflex to inhibit renal sodium and water excretion in rats: role of adenosine.
The regulation of renal sodium and water excretion through a hepatorenal reflex activated by the changes in hemodynamics of the portal circulation has been suggested. We hypothesize that the changes in intrahepatic blood flow and flow-related intrahepatic adenosine are involved in the control of renal water and sodium excretion by triggering a hepatorenal reflex. Anesthetized rats were instrumented to monitor the systemic, hepatic, and renal circulation. A vascular shunt connecting the portal vein and central vena cava was established to allow for control of the portal venous blood flow (PVBF). Urine was collected from the bladder. The effects of decreased PVBF on renal water and sodium excretion were compared in normal and hepatic denervated rats. Decreasing intrahepatic PVBF by half for 30 minutes decreased urine flow by 38% (12.1 +/- 1.1 vs. 7.5 +/- 0.7 microL. min(-1)) and urine sodium excretion by 44% (1.11 +/- 0.30 vs. 0.62 +/- 0.17 micromol. min(-1)). Renal arterial blood flow (RABF) and creatinine clearance were also reduced by the decreases in intrahepatic PVBF. Hepatic denervation, or intrahepatic administration of an adenosine receptor antagonist, 8-phenyltheophylline (8-PT), abolished the effects of decreasing PVBF on urine flow and sodium excretion. The data suggest that the decrease in intrahepatic PVBF triggers a hepatorenal reflex through the activation of adenosine receptors within the liver, thereby inhibiting renal water and sodium excretion. The water and sodium retention commonly seen in the hepatorenal syndrome may be related to intrahepatic adenosine accumulation resulting from the associated decrease in intrahepatic portal flow.